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Is	  co-‐residence	  random?	  Human:	  No.	  
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Worm,	  Fly:	  No,	  too.	  



Co-‐localiza1on	  

•  Co-‐residence:	  pseudogene-‐parent	  on	  the	  
same	  protein	  

•  Co-‐localiza1on,	  distance	  threshold:	  
– D	  =	  25K,	  50K,	  75K	  and	  100K	  (bp)	  [1].	  	  
– 25K	  is	  1/8	  of	  average	  distance	  between	  genes	  [2].	  



Cross-‐species	  comparison	  

•  Human	  
•  Worm	  
•  Fly	  



Distribu1on	  of	  distance	  



Human	  
Distribu1on	  of	  Distance	  (D=25K,	  50K)	  
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As	  seen	  on	  before:	  
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Not	  normally	  distributed…	  Not	  un9l	  D	  >>	  100K.	  	  



Human	  
Distribu1on	  of	  Distance	  (leZ:D=100K,	  right:	  Co-‐residence)	  

As	  seen	  before:	  
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Not	  normally	  distributed…	  Not	  un9l	  D	  >>	  100K.	  	  



Worm	  
Distribu1on	  of	  Distance	  (D=25K,	  50K)	  
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More	  normally	  distributed	  than	  Human.	  But	  s9ll	  shows	  heavy	  tailed	  paFern	  when	  D	  increases.	  



Fly	  
Distribu1on	  of	  Distance	  (D=25K,	  50K)	  

More	  normally	  distributed	  than	  Human.	  (QQplots	  available)	  
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Quan1les	  of	  Ds	  

•  X	  axis:	  D=25K,	  50K,	  75K,	  100K	  
•  Y	  axis:	  quan1les	  (of	  the	  distribu1on	  of	  
distance	  as	  long	  as	  pairs	  on	  the	  same	  
chromosomes)	  



Quan1les	  of	  Ds	  
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Quan1les	  of	  Ds	  
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Distribu1on	  of	  Distance	  	  
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Arrows:	  quan9le	  corresponding	  to	  ~100K)	  



Fi_ed	  Models	  



Human	  -‐	  Fi_ed	  Models	  (D=25K)	  
logit(Co-‐Loc25K)	  ~	  Type	  *	  Transcribed	  +	  ParentChrom	  

Sex	  chromosomes	  are	  significant.	  Type	  is	  significant.	  Transcrip9on	  has	  different	  influence	  	  
on	  different	  types	  (But	  its	  marginal	  influence	  is	  not	  observable).	  



Worm	  -‐	  Fi_ed	  Models	  

•  D=25K,	  no	  very	  significant	  contributors	  
(independent	  variables).	  	  

•  D=50K,	  Type	  starts	  to	  get	  significant.	  
•  Consider	  all	  co-‐residence	  on	  the	  same	  
chromosomes,	  nothing	  is	  significant	  except	  
Chrom	  V.	  



Fly	  -‐	  Fi_ed	  Models	  

•  D=25K-‐100K,	  Type	  is	  always	  and	  the	  only	  one	  
significant.	  

•  Consider	  all	  co-‐residence	  on	  the	  same	  
chromosomes,	  nothing	  is	  very	  significant.	  
(Type	  and	  Chrom3	  a	  li_le	  sig.)	  



Exchange	  between	  sex	  chromosomes	  
and	  autochromosomes	  



Human:	  Exchange	  among	  X,	  Y	  and	  
Autochromosomes	  (Hyp6)	  

	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  

•  3by3:	  Pearson's	  Chi-‐squared	  test	  &	  Fisher’s	  Exact	  Test:	  p-‐value	  <	  2.2e-‐16.	  

•  2by2	  (X,	  Y	  only):	  Fisher’s	  Exact	  Test:	  p-‐value	  <	  2.2e-‐16.	  
	   	   	   	  	  	  	  	  Sample	  es1mat:	  odds	  ra1o	  ≈	  208. 	   	   	   	  	  

•  Y	  chromosome	  very	  seldom	  exports	  to	  other	  
chromosomes.	  	  

Autochromosomes	   X	   Y	  
Autochromosomes	   7729	   306	   4	  
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Y	   105	   33	   87	  
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As	  seen	  before:	  



Worm:	  Exchange	  between	  X	  and	  
Autochromosomes	  

	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  

•  Fisher’s	  Exact	  Test:	  p-‐value	  =	  6.293e-‐06.	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  Sample	  es1mat:	  odds	  ra1o	  ≈	  23. 	   	   	   	  	  
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Fly:	  Exchange	  among	  X,	  Y	  and	  
Autochromosomes	  

	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  

•  Fisher’s	  Exact	  Test:	  p-‐value	  =	  2.376e-‐16.	  
	   	   	   	  	  	  	   	   	   	  	  

•  Y	  chromosome	  very	  seldom	  exports	  to	  other	  
chromosomes.	  (Y	  is	  not	  parent	  source.)	  
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